The aim of the present study was to investigate degree of erectile dysfunction (ED) in males with slow coronary flow (SCF). Endothelial dysfunction was proposed to be the underlying mechanism in both diseases. A total of 29 male patients with slow coronary flow (mean age 4577 years) and 23 male patients with normal coronary arteries (mean age 48712 years) were included in the study. The severity of ED was determined according to the International Index of Erectile Function (IIEF) questionnaire. Mean IIEF scores in patients with SCF and control group were determined as 20.9777.26 and 25.2675.17, P ¼ 0.016. ED was detected in 45% (n ¼ 13) of SCF patients and 35% (n ¼ 8) of the control group (P ¼ 0.035). There was a negative correlation between the mean TIMI frame count and IIEF score between patients with SCF and controls (r ¼ À0.31, P ¼ 0.029). These data suggest that ED is observed more frequently in patients with SCF phenomenon compared to patients with otherwise normal coronary angiograms.
Introduction
Erectile dysfunction (ED) is defined as the inability to achieve and maintain an erection that is sufficient to permit a satisfactory sexual intercourse. Sexual function is an important component of patients' life quality and subjective well-being. Recently, it has been recognized that vascular disease of penile arteries is the most common cause of ED, accounting for up to 80% of the cases. [1] [2] [3] The nitric oxide-cyclic guanosine-3 0 5 0 -monophosphate (NO-cGMP) system is important in the pathophysiology of ED. This system has also a crucial role in maintaining the function of vascular endothelium. [4] [5] [6] On the other hand, slow coronary flow (SCF) is a well-recognized clinical entity characterized by delayed opacification of coronary arteries in the presence of normal coronary angiogram. 7 Many etiological factors such as microvascular and endothelial dysfunction have been implicated. [8] [9] [10] [11] [12] Impaired endothelial function and reduced plasma level of nitric oxide in SCF have been demonstrated in some studies. [8] [9] [10] [11] [12] The aim of this present study was to investigate the degree of erectile dysfunction in patients with SCF. To our knowledge, a study exploring this question is not present in the literature.
Materials and methods
A total of 29 male patients with slow coronary flow and otherwise normal coronary arteries (mean age 4577 years) (SCF Group) and 23 age-matched male patients with normal coronary angiograms (mean age 48712 years) (Control Group) were selected among 5940 consecutive patients who underwent their first diagnostic coronary angiography for the evaluation of angina in our center between December 2004 and May 2005. These patients were then prospectively evaluated with the international index of erectile function (IIEF) questionnaire, to determine the severity of ED. 13, 14 All examinations were performed by investigators who had no information about clinical status of the patients.
Patients with a known coronary artery disease, visualized coronary plaque in coronary angiography, peripheral artery disease, left ventricular systolic dysfunction, diabetes mellitus, uncontrolled hypertension, malignancy, renal and hepatic insufficiency, genital anomalies, history of prostatectomy or any other pelvic surgery, chronic obstructive pulmonary disease, chronic inflammatory disease, hyperprolactinemia, major psychiatric disorder and patients who had received antiandrogens, nitrates or selective phosphodiesterase type 5 inhibitors in the last 3 months were excluded from the study. Cases of ED due to spinal cord injuries were also excluded from the study. All patients were evaluated through detailed medical history, physical examination, blood chemistry and endocrine assays. The study was approved by the ethical committee of our hospital and all patients gave written consent.
Thrombolysis in myocardial infarction (TIMI) frame count and definition of slow coronary flow Coronary arteriography was performed with a femoral approach using the Judkins catheter and iopromide (Ultravist-370, Schering AG, Berlin, Germany) as contrast agent. As for the quantitative measurement of coronary blood flow, the time elapsed from the appearance of the contrast agent until it reached the distal end of either left anterior descending artery (LAD), circumflex artery (Cx) or the right coronary artery (RCA) in terms of cineframe count was considered the TIMI frame count. Distal end was defined as the distal bifurcation of left anterior descending and Cx for the left and as the first branch of posterolateral artery for the right coronary artery. The final count was then subtracted from the initial count and the exact TIMI frame count was calculated for the given artery. Furthermore, it was divided by 1.7 when left anterior descending artery was considered for adjustment. The cutoff values were defined according to TIMI frame count method defined by Gibson et al. 15 TIMI frame counts were evaluated by an experienced observer blinded to the clinical status of the patients. The interobserver variability was assessed by analyzing eight randomly selected images and these images were analyzed by two independent investigators using Bland -Altman analysis, the mean difference for mean TIMI frame count was 0.171.33, standard estimated error (SEE): 0.37 frame, P ¼ 0.78. The coefficient of correlation (r) for the mean TIMI frame count was 0.99 (Po0.001).
Sexual function: international index of erectile function
The IIEF instrument is a validated, multidimensional, self-administered questionnaire that is a sensitive indicator of erectile function. 13 Each question is scored on a scale from 0 to 5. All participants completed the IIEF questionnaire. According to questions 1-5 and 15 (six questions that form the so-called 'erectile function domain' 14 ) of the questionnaire, ED severity was classified into five categories as severe (1-10), moderate (11) (12) (13) (14) (15) (16) , mild to moderate (17-21), mild (22) (23) (24) (25) and no ED (26) (27) (28) (29) (30) 
Results
There was no significant difference with respect to age between patients with CSF and the control group (4577 and 48712 years, respectively) (P ¼ 0. 193). Hypertension prevalence, presence of smoking habit, lipid profile and fasting plasma glucose levels were similar in patients with SCF and control group. Baseline characteristics of the study population are presented in Table 1 (Figure 1) . ED was detected in 45% (n ¼ 13) of SCF and 35% (n ¼ 8) of the control group (P ¼ 0.035). Severe ED was not seen in the control group, whereas it was detected in 7% (n ¼ 2) of the patients with SCF (Figure 2 ). There was a strong negative correlation between the mean TIMI frame count and IIEF score in patients with CSF (r ¼ À0.31, P ¼ 0.029).
Discussion
Results of this study indicate that there is a high incidence of erectile dysfunction in patients with slow coronary flow, suggesting a common underlying mechanism in both situations.
SCF is a coronary microvascular disorder characterized by the delayed passage of contrast in the absence of an obstructive epicardial coronary disease. SCF was first described by Tambe et al. 7 but the exact etiopathogenesis is still unknown. In an earlier study, Sezgin et al. 12 concluded that endothelial dysfunction might be the basic underlying mechanism. This study demonstrated that flowmediated dilatation of brachial artery is impaired and plasma nitric oxide levels are decreased in patients with SCF compared to controls.
Several studies have shown that most cases of ED possess a vascular etiology. [1] [2] [3] It has been proven in some studies that endothelial function is impaired in patients with ED. [16] [17] [18] Uslu et al. 16 determined a significant reduction in flow-mediated dilatation of brachial artery using Doppler ultrasonography in patients with ED in whom coronary artery disease was excluded and concluded that ED was a component of generalized vascular dysfunction. Erectile function is gradually impaired with age and the incidence of ED increases with accompanying chronic diseases like diabetes mellitus, hypertension and coronary artery disease. 19, 20 Incidence of ED in men between the ages of 20-80 years was 32% and this count increased with age. 19 Age is a concern in erectile dysfunction; therefore, the study groups were age-matched. In many chronic diseases such as diabetes mellitus, coronary artery disease and hypertension, erectile function has been found to be impaired in comparison to controls. [20] [21] [22] The incidence of ED in diabetes mellitus has been reported to be as high as 48%. 22 Nevertheless, there exist no data regarding the frequency of ED in patients with SCF. In our study, we found this ratio to be as high as 45% and it was statistically significant when compared to the control group (P ¼ 0.016). The similarity of this frequency to that of diabetic patients is worth noting. 22 In addition, ED was found to be more severe in the slow coronary flow group. Moderate to severe ED was determined in 47% of SCF patients (Figure 2) .
The NO-cGMP system is important in the pathophysiology of ED. This system also has a crucial role in maintaining the normal functioning of vascular endothelium. [4] [5] [6] Impairment of brachial artery flowmediated dilatation and reduced plasma nitric oxide levels in SCF point out endothelial dysfunction as the main pathophysiological mechanism, as in ED. 12 In their study investigating the coronary flow reserve in ED, Borquist et al. 23 demonstrated that the non-invasively measured coronary flow reserve was lower in patients with ED, suggesting the presence of a marked microvascular dysfunction Erectile dysfunction and coronary slow flow Z Nurkalem et al (probably SCF) in patients with ED. In our study, we determined TIMI frame counts, which might also be indicators of endothelial function. Increased TIMI frame counts were found to be associated with impaired endothelial function. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] Thus, the underlying mechanism of increased incidence of erectile dysfunction in slow flow patients might be the endothelial dysfunction.
We did not perform penile Doppler for the diagnosis of ED because of the ethical concerns and potential serious complications. 25, 26 Instead, we preferred the IIEF score that is a practical method in diagnosis due to its noninvasiveness and reproducibility. 13, 14 In conclusion, ED has an increased prevalence in male patients with SCF compared to the control group. Approximately half of the male patients with SCF (45%) have ED in varying degrees. Screening for ED with the IIEF score in male patients with SCF may very well be considered.
Study limitations
(1) The overall sample size of this study was small.
Further studies with larger samples sizes are required to validate our findings. (2) The TIMI frame count provides more objective assessment of coronary flow, but it is a complex measurement that is related to clinical and angiographic variables. Previous studies 27, 28 have shown that the volume, rate and pressure of contrast injection as well as the coronary artery size have little effect on frame count. Since the timing, volume and pressure of contrast injection were not controlled in the present study, these factors may have influenced our measurements of frame count. On the other hand, in the TIMI frame count method, the number of frames required for dye to reach a standardized distal landmark was counted. This method is the quantitative index of coronary artery flow and was obtained with very low interobserver variability. 15 Correlation between different observers was 0.97-0.99. 29 Similarly, we found that the coefficient of correlation (r) for the mean TIMI frame count was 0.99 (Po0.0001). Additionally, altering the force of dye injection may change the frame count by upto two frames, which is a relatively small and insignificant difference from a clinical trial perspective. 27, 30 
